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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to claims 1-15 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes ofthis 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

Claims 1-13 are rejected under 35 U S C. 102(e) as being anticipated by Ma et al. (U.S. 
Patent No. 6,485,988). 

Referring to figures 4a-4d, Ma et al. teaches a method of etching an integrated circuit ! 
(IC) structure having an etched dielectric material (408) with an exposed barrier layer 
(402/404/406, silicon nitride, see col. 22, lines 1-3); wherein the barrier layer is composed of a 
material consisting essentially of silicon nitride (see col. 22, lines 1-3), the method comprising: 

Feeding a nitrous oxide (N2O) gas and a fluoromethane (CH3F) gas into a reactor (see : 
• col. 22, lines 1-30); 
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Generating a plasma (see col. 22, lines 1-30) in the reactor; 
Etching the barrier layer (see col. 22, lines 1-30); and 

Generating a high selectivity between the barrier layer (see col. 23, lines 19-25) to the 
dielectric material (408). 

Regarding to claim 2, the dielectric material is comprised of materials that include silicon 
and oxygen (408, see col. 22, lines 31-41). 

Regarding to claims 3, 7, the selective of the silicon nitride barrier layer to the etched ; 
dielectric layer is 1.7 or more (see col. 23, lines 19-25, selectivity is greater than 5) 

Regarding to claims 4, 8, 12, etched dielectric material is composed of a material selected 
from a group consisting of silicon dioxide, silicon oxide, organosilicate glass, SiLK, and 
fluorinated silicate glass (408, see col. 22, lines 31-41). 

Regarding to claims 5, 9, 13, 1 5, depositing a thin barrier layer over the IC structure (430, 
see fig. 4d, col. 25, lines 5-14). 

Regarding to claim 6, etching an integrated circuit (IC) structure having an etched 
dielectric material (408) with an exposed barrier layer (402/404/406, silicon nitride, see col. 22, 
lines 1-3), wherein the barrier layer is composed of a material consisting essentially of silicon; 
nitride (see col. 22, lines 1-3), and a third layer having a copper interconnect (432), the barrier 
layer (430, see col. 22, lines 5-14) between the etched first dielectric layer (408) and the third j 
layer (432), comprising limiting oxidation of the third copper interconnect (432). It is held, ! 
absent evidence to the contrary that nitrous oxide (see col. 22, lines 1-30) would limiting the 
oxidation of the copper. See In re Best , 195 USPQ 428 (CCPA 1977) and In re Fitzgerald , 205 
USPQ 594(CCPA 1980). 
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Regarding to claim 10, etching an integrated circuit (IC) structure having a via etched I 
(1 14) into a first dielectric layer composed of a first dielectric material (1 12), a second barrier 
layer (402/404/406) wherein the barrier layer is composed of a material consisting essentially of 
silicon nitride (see col. 22, lines 1-3), and third layer having a conductive interconnect (432), the 
etched second dielectric layer (408) and a third layer (432) comprising: generating a high 
selectivity between the barrier layer (see col. 23, lines 19-25) to the first dielectric material 
(408); and limiting oxidation of the third copper interconnect (19). It is held, absent evidence to 
the contrary that nitrous oxide (see col. 22, lines 1-30) would limiting the oxidation of the 
copper. See In re Best , 195 USPQ 428 (CCPA 1977) and In re Fitzgerald , 205 USPQ 594 
(CCPA 1980). 

Claim Rejections -35 USC §103 

The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ma et aL; 
(U.S. Patent No. 6,485,988) as applied to claims 1-13 in view of Cooney, III et al. further in view 
of Biolsi et al. (U.S. Patent No. 6,677,678). 

Referring to figures 4a-4d, Ma et al. teaches etching an integrated circuit (IC) structure 
having a via etched (114) into a first dielectric layer composed of a first dielectric material (112), 
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a second barrier layer (402/404/406) wherein the barrier layer is composed of a material 
consisting essentially of silicon nitride (see col. 22, lines 1-3), and third layer having a 
conductive interconnect (432), the etched second dielectric layer (408) and a third layer (432) ; 
comprising: generating a high selectivity between the barrier layer (see col. 23, lines 19-25) to 
the first dielectric material (408); and limiting oxidation of the third copper interconnect (19) 

However, the reference does not teach the conductive interconnect are misaligned, and 
during the etching of the silicon nitride barrier layer, the second dielectric material is partially; 
etched and a cavity is formed in the second dielectric layer. 

Cooney, III et al. teaches forming the conductive interconnect (see col. 7, lines 16-18) are 
misaligned (see figure 5), the second dielectric material is partially etched and a cavity (50) is 
formed in the second dielectric layer (54) 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made form the conductive interconnect are misaligned, the second 
dielectric material is partially etched and a cavity is formed in the second dielectric layer in 
process of Ma et al. as taught Cooney, HI et al. because the conductive interconnect are 
misaligned, the second dielectric material is partially etched and a cavity is formed in the second 
dielectric layer would preventing degradation in metal wiring lines and metallization 
interconnect feature, considerable cost savings are achieved due to lowered failure rates and : 
degradation monitor. 

Biolsi et al. teaches a forming a barrier layer (1 1, silicon nitride/carbide, see col. 4, and 
lines 57-60), forming a dielectric layer (12, silicon oxide, see col. 4, lines 61-67), forming an ; 
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opening (20/24), wherein via (24) and the conductive interconnect (8) are misaligned (see figure 
1 1) and during the etching of the silicon nitride barrier layer (11). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would form the barrier by using silicon nitride or silicon 
carbide, the . conductive interconnect are misaligned, and during the etching of the silicon nitride 
barrier layer in process Ma et al. as taught Biolsi et al. because forming the barrier by using 
silicon nitride or silicon carbide, the conductive interconnect are misaligned, and during the / 
etching of the silicon nitride barrier layer would preventing copper diffusion during making a j 
contact to interconnection. 

Conclusion 

Applicants amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Nguyen whose telephone number is (571) 272-1695, or by 
Email via address Thanh.Nguyen@uspto.gov. The examiner can normally be reached on 
Monday-Thursday from 6:00AM to 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached on (571) 272-1702. The fax phone number for 
this Group is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0956 (See j 
MPEP 203.08) 




Thanh Nguyen 
Patent Examiner 
Patent Examining Group 2800 
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